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ABSTRACT
Objective: Only 12% of the Canadian older adults have adequate health literacy (HL) to understand and handle health information
sufficiently. A descriptive correlation study was conducted to describe HL and to examine its relationship with healthcare services
use among community-dwelling older adults living with chronic conditions in a distant region of Quebec, Canada.
Methods: Data was collected through self-report instruments including the Health Literacy Questionnaire (HLQ), which assesses
HL on nine dimensions.
Results: Based on health characteristics of the nine HLQ dimensions, the results showed significant differences between
subgroups of participants as well as a negative association between the HLQ dimension Appraisal of Health Information and the
number of consultations with healthcare professionals (incidence rate ratio: 0.66; p = .027).
Conclusions: The results highlight the need to improve older adults HL, in order to improve their health status and use of
healthcare services.
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1. INTRODUCTION
The reversal of the age pyramid due to population aging
could have a number of significant consequences. The costs
associated with healthcare service use are expected to in-
crease and so is the number of older adults living at home
and having to care for themselves.[1] In order to sufficiently
and adequately manage their own health, home-dwelling
older adults need to manage information about their med-
ical treatments and make appropriate lifestyle choices.[2, 3]
This corresponds to health literacy (HL). Although several
definitions are reported, HL is defined by consensus as the
individual ability to obtain, manage and understand health
information in order to make appropriate health choices.[3, 4]
A systematic review by Sorensen et al.[4] deepened this def-
inition by stating that HL entails the capacity of people to
“make judgments and take decisions in everyday life concern-
ing healthcare, disease prevention and health promotion to
maintain or improve quality of life during the life course”.
According to empirical research, HL can influence a person’s
quality of life, self-management of chronic health conditions
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and reduce reliance on the healthcare system.[1, 5, 6] Low HL
prevalence is higher among older adults. A large Canadian
study found that only 12% of individuals aged 65 and older
assessed had an adequate level of HL.[3] A systematic review
by Berkman et al.[7] showed that the consequences of low HL
are numerous: reduced overall health, increased mortality, in-
creased use of emergency services and hospitalizations, low
use of preventive services and suboptimal compliance with
pharmaceutical treatments. Older adults with inadequate HL
can also tend to have a higher number of chronic conditions,
as they have lower health knowledge and pay less attention
to prevention.[8]
HL concept extends beyond individuals. It involves interac-
tions between individuals and the healthcare system. The
quality of these interactions can influence the patients’ HL
and the way they use healthcare services.[4] Healthcare
providers are directly part of these interactions, especially
nurses, as they are often the main point of contact with pa-
tients. Thus, they should be made aware of their patients’
HL issues and be informed on the factors influencing the use
of healthcare services. Among other things, this could help
them adjust their approach, including their education and
communication skills, and develop interventions aiming to
optimize health follow-up.
The relationship between HL and the use of emergency health
services is well documented.[9] However, our knowledge re-
garding the relationships between HL and other types of
health services is more limited.[10] This relationship should
still be examined, as HL may influence healthcare use in
different settings, such as primary care and preventive ser-
vices.[11]
HL among older adults is a significant issue, as they must
manage higher levels of health information. Indeed, older
adults report higher levels of chronic conditions in compar-
ison with their younger peers.[8] In this context, low HL
may decrease the ability to participate in healthcare activities
and may negatively impact personal health management.[5]
Furthermore, a lack of research on older adults HL in dis-
tant regions was noted. Socioeconomic status and supply
of health care services tend to be lower in distant regions
than in urban centres, influencing health service use.[12] In
the context where offer and orientation of services must be
adapted to patients needs, it is critical to study HL related
to the usage of services of elderly people at home. They
represent a population with vulnerability factors such as co-
morbidities and who is expected to use a significant amount
of healthcare services in the upcoming years.[8] In this study,
the objectives are twofold: 1) to describe HL among dif-
ferent subgroups of community-dwelling older adults with
chronic conditions; 2) to explore the link between HL and
consultations with healthcare professionals in this specific
population.
2. METHODS
2.1 Study design and settings
A cross-sectional study was conducted.[13] Participants were
recruited in the three larger districts of a remote region in
Quebec, Canada: Saguenay-Lac-St-Jean, through two family
medicine groups and three community pharmacies.
2.2 Participant characteristics
French-speaking community-dwelling individuals 65 and
older of the Saguenay region, with at least one chronic con-
dition were considered for inclusion. People with disabling
cognitive disorders or an unstable health condition were ex-
cluded.
Between July and October of 2015, older adults were re-
cruited using a convenience, non-probabilistic sampling
method. In each targeted setting, collaborating physicians
and nurses solicited patients who fit the study eligibility cri-
teria at the time of a consultation.
2.3 Variables
The dependent variable was the total number of consultations
with healthcare professionals. Face-to-face interviews were
conducted by the main author and were approximately 40
minutes in length. They were conducted at the participants’
homes. Self-report instruments assessed the respondents’
HL, use of healthcare services, number of chronic conditions
as well as sociodemographic status. Those are the indepen-
dent variables and are defined below.
2.3.1 Health literacy
The participants completed the French version of the Health
Literacy Questionnaire (HLQ).[14] The HLQ is a 44-item
instrument that assesses HL on 9 dimensions: 1) Feeling
understood and supported by healthcare providers; 2) Hav-
ing sufficient information to manage one’s health; 3) Ac-
tively managing one’s health; 4) Social support for health;
5) Appraisal of health information; 6) Ability to actively
engage with healthcare providers; 7) Navigating the health-
care system; 8) Ability to find good health information; 9)
Understand health information enough to know what to do.
The first five dimensions were assessed using a 4-point Lik-
ert scale ranging from Strongly disagree to Strongly agree.
Dimensions 6 to 9 used a 5-point Likert scale ranging from
Always difficult to Always easy. The score of the 9 subscales
of the HLQ were obtained by summing the items included in
each dimension. The HLQ does not allow the calculation of
a total score. It was still chosen amongst other instruments,
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because it assesses HL needs and challenges among popula-
tions and organizations regarding its different dimensions.[14]
The English and French versions of the HLQ showed good
psychometric properties.[14, 15]
2.3.2 Use of healthcare services
The Questionnaire on healthcare service use aimed to mea-
sure the utilization of different types of healthcare services
over a 6-month period.[16] These services included hospi-
talization and emergency services as well as the number of
consultations with different types of healthcare professionals:
family physician, ophthalmologist, dentist or orthodontist,
specialist, pharmacist, nurse, chiropractor, physiotherapist,
occupational therapist, social worker, psychologist, audiolo-
gist, nutritionist and kinesiologist.
2.3.3 Chronic conditions
The French version of the Disease Burden Morbidity As-
sessment (DBMA) was used to determine the participants’
number and type of chronic conditions. This instrument
measures the participants’ medical conditions using a list
of 22 conditions such as arterial hypertension, asthma, dia-
betes and cardiac disease. The psychometric properties of
the French version of the instrument were judged similar to
the original English version.[17]
2.3.4 Sociodemographic data
The participants’ sociodemographic data were obtained us-
ing a standard questionnaire:[18] sex, age category (65-69, 70-
74, 75-79, 80-84, and 85 or more), birthplace (Quebec, other
Canadian province, other country), marital status (married,
separated, single, and widowed), education level (primary,
secondary, post-secondary, university), and income level (0
to 19,000$, 20 to 39,000$, 40 to 59,000$, and 60,000$ and
more).
2.4 Ethical consideration
The ethics approval for this study was obtained from the
Ethics review board of the Centre Intégré Universitaire de
Santé et de Services Sociaux du Saguenay-Lac-Saint-Jean.
2.5 Statistical analysis
There was no missing or incorrect data reported in the
database. The targeted sample size was about 75 partici-
pants, allowing an 80% statistical power while respecting a
significance level of .05.[19]
First, the participants’ characteristics were described, along
with the main study variables. The differences between sub-
groups based on sociodemographic and health characteristics
were tested, using Wilcoxon rank-sum test, Kruskal-Wallis
test, Student’s t-test and ANOVA, according to the distribu-
tions of HLQ scores. A significance level of .05 was used.
Secondly, we used Poisson regression (due to the nature of
the dependent variable, i.e. count data) to determine the
presence of an association between HL and the total num-
ber of consultations with healthcare professionals.[20] The
independent variables were first tested individually in sim-
ple regression models. The ones with a p-value < .15 were
then integrated into the multiple regression model. The final
model used a significance level of .05 and we reported inci-
dence rate ratios (IRR) with the associated 95% confidence
intervals (CI). IBM SPSS Statistics R© version 21 was used
for all data analysis.
3. RESULTS
3.1 Description of the population
Among the 85 older adults initially identified, all of them met
the inclusion criteria and 69 of them agreed to participate.
The overall characteristics of the sample are presented in
Table 1.
The sample was composed of 30 males (43.48%) and 39
females (56.52%), with a mean age of 74. Almost all of the
participants had multimorbidity (97.10%), with a mean of
five different chronic conditions. Six (8.7%) participants had
an episode of hospitalization and 19 (27.54%) consulted the
emergency services in the six months prior to data collection.
The mean number of consultations with a family physician
in the sample was 1.70, with a maximum of six consultations.
The majority of the participants also consulted a specialist
(n = 38, 55.07%), for an average number of consultations of
1.19 and a maximum of seven. Pharmacists were the most
often consulted healthcare professionals with 52 (75.46%)
participants using their services, ranging from 1 to 24 con-
sultations. Also, 29 (42.03%) participants received nursing
services or follow-up consultations from different settings,
with a mean of 1.91 and a maximum of 24 consultations.
Furthermore, 31 (45%) participants consulted an optometrist
in the previous 6 months, while other types of healthcare
professionals were consulted by less than 30% of the partici-
pants. The mean for the total number of consultations was
11.57 (SD = 12.75) with a maximum of 74 consultations.
3.2 Description of HL
Table 2 shows the 9 HL dimensions for different subgroups
of participants. The overall HL scores were high for all the
subgroups. The highest scores were for the dimensions Feel-
ing understood and supported by healthcare professional
and Understanding health information well enough to know
what to do. Statistically significant differences were found
between subgroups defined by education level and the num-
ber of chronic conditions (see Table 2). Participants with
a university education scored significantly higher on the di-
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mensions Actively managing my health and Ability to find
good health information than those with lower levels of ed-
ucation. Finally, participants with three or more chronic
conditions scored significantly higher than participants with
two or less chronic conditions on the dimension Understand
health information. The lowest scores were for the dimen-
sions Appraisal of health information and Navigating the
healthcare system.
Table 1. Characteristics of the study sample
 
 
Characteristics N (%) 
Age range (in years) 
   65-69 
   70-74 
   75-79 
   80-84 
   85 and + 
Education level 
   Primary 
   Secondary 
   Post-secondary 
   University 
Income level (CAN $) 
   0 to 19,000 
   20,000 to 39,000 
   40,000 to 59,000 
   60,000 and more 
Marital status 
   Married/Common law spouse 
   Separated/Divorced 
   Single 
   Widow 
Chronic conditions 
   1-2 
   3-4 
   5-6 
   7 or more 
Multimorbidity score 
   Less than 10 
   More than 10 
Family physicians’ consultation 
   0 
   1-2 
   3 or more 
Specialists’ consultations 
   0 
   1-2 
   3 or more  
Pharmacists’ consultation 
   0 
   1-2 
  3 or more 
Total number of healthcare professionals’ 
consultation 
   0 
   1 to 5 
   6 to 10 
   11 or more 
 
23 (33.33) 
18 (26.09) 
10 (14.49) 
11 (15.94) 
7 (10.14) 
 
17 (24.64) 
22 (31.88) 
18 (26.09) 
12 (17.39) 
 
12 (17.39) 
21 (30.43) 
16 (23.19) 
20 (28.99) 
 
44 (63.77) 
3 (4.35) 
7 (10.14) 
15 (21.74) 
 
10 (14.49) 
18 (26.09) 
19 (27.54) 
22 (31.88) 
 
37 (53.62) 
32 (46.38) 
 
7 (10.14) 
50 (72.46) 
12 (17.39) 
 
31 (44.93) 
26 (37.68) 
12 (17.39) 
 
17 (24.64) 
23 (33.33) 
29 (42.03) 
 
 
1 (1.45) 
20 (28.99) 
27 (39.13) 
21 (30.43) 
 
3.3 Association between HL and the number of health-
care professionals’ consultations
Table 3 shows the variables associated with the total number
of consultations with healthcare professionals, for both sim-
ple and multiple Poisson regressions. In the multiple Poisson
regression model, a higher score in the HLQ dimension Ap-
praisal of health information (IRR = 0.66, p = .027) and a
higher number of chronic conditions (IRR = 1.11; p < .001)
were associated with fewer consultations with healthcare
professionals.
4. DISCUSSION
First, our study revealed that the number of consultations
with all healthcare professionals is almost three times greater
than in a Canadian study, that investigated the use of all
healthcare services amongst older adults (11.57 vs. 3.77,
respectively).[21] Those differences might be due to the high
rate of chronic diseases found in our sample. Canadian older
adults with at least three chronic conditions presented a rate
of medical consultations up to three times higher than older
adults without any chronic condition. It was further sug-
gested that the use of healthcare services, especially in pri-
mary care settings increases with each additional diseases.[8]
Having a large number of healthcare consultations does not
necessarily have a negative impact, and it is impossible to
consider all the visits reported as improper. Indeed, older
adults living with chronic conditions are encouraged to use
preventive services, such as community pharmacies and pri-
mary care to help meet their health needs.[22] The develop-
ment of HL and patient empowerment requires regular rein-
forcement. Therefore, most interventions aiming to improve
HL involve two or more contacts with healthcare profes-
sionals.[23] However, multiple healthcare visits among older
adults do not guarantee HL improvement in this group. Their
medical follow-up may not be optimal, as they do not meet
the comprehension needs of older adults.[8] However, the
fact that we do not consider the purpose of the visit prevent
us from drawing further conclusions.
Regarding HL, results suggest that the overall scores were
relatively high in all subgroups. This is not in agreement
with prior studies that have suggested that the large majority
of older adults do not reach a level of HL high enough to
manage their health conditions.[24] However, studies report-
ing generalized low HL levels used different measurement
tools. Despite being widely used in research, questionnaires
assessing HL such as the Rapid Estimate of Adult Literacy in
Medicine (REALM), the Test of Functional Health Literacy
in Adults (TOFHLA) and the Newest Vital Sign (NVS) tend
to evaluate only reading comprehension, and do not assess
all aspects.[25] Thus, the goal of the HLQ is to focus on the
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knowledge needs of individuals and organizations by evaluat-
ing various HL dimensions. Hence, even if our scores appear
high, it is important to focus on the lower ones, which point
out important needs and intervention targets.[14]
Table 2. Description of health literacy
 
 
Variables 
Description of the HLQ’s 9 dimensions, Mean ± SD 
1. Feeling 
understood and 
supported by health 
care professionals 
2. Having 
sufficient 
information to 
manage health 
3. Actively 
managing 
my health 
4. Social 
support for 
health 
5. Appraisal 
of health 
information 
6. Ability to 
actively engage 
with health care 
professionals 
7. Navigating 
the healthcare 
System 
8. Ability to 
find good 
health 
information 
9. 
Understanding 
health 
information 
Sex 
   Males 
   Females 
 
3.34 ± 0.68 
3.46 ± 0.50 
p = NS 
 
3.07 ± 0.64 
3.22 ± 0.48 
p = NS 
 
3.03 ± 0.55 
3.27 ± 0.50 
p = NS 
 
3.20 ± 0.57 
3.22 ± 0.47 
p = NS 
 
2.90 ± 0.61 
3.11 ± 0.53 
p = NS 
 
4.07 ± 0.60 
3.98 ± 0.79 
p = NS 
 
3.84 ± 0.70 
3.68 ± 0.80 
p = NS 
 
3.80 ± 0.63 
3.87 ± 0.74 
p = NS 
 
3.96 ± 0.72 
4.10 ± 0.60 
p = NS 
Age range 
   65-69 
   70-74 
   75-79 
   80-84 
   85 or more 
 
3.40 ± 0.57 
3.42 ± 0.54 
3.30 ± 0.91 
3.43 ± 0.91 
3.50 ± 0.43 
p = NS 
 
3.05 ± 0.52 
3.11 ± 0.47 
3.13 ± 0.89 
3.43 ± 0.37 
3.25 ± 0.29 
p = NS 
 
3.20 ± 0.56 
2.98 ± 0.33 
3.16 ± 0.82 
3.45 ± 0.41 
3.06 ± 0.47 
p = NS 
 
3.16 ± 0.46 
3.21 ± 0.38 
3.12 ± 0.83 
3.42 ± 0.48 
3.38 ± 0.45 
p = NS 
 
3.02 ± 0.57 
2.87 ± 0.54 
3.18 ± 0.88 
3.18 ± 0.35 
2.94 ± 0.32 
p = NS 
 
3.97 ± 0.67 
4.01 ± 0.62 
4.54 ± 0.51 
3.71 ± 1.04 
3.97 ± 0.48 
p = NS 
 
3.57 ± 0.79 
3.77 ± 0.75 
4.37 ± 0.52 
3.53 ± 0.73 
3.79 ± 0.70 
p = NS 
 
3.77 ± 0.77 
3.69 ± 0.74 
4.42 ± 0.52 
3.75 ± 0.49 
3.77 ± 0.39 
p = NS 
 
3.99 ± 0.63 
4.10 ± 0.71 
4.42 ± 0.56 
3.91 ± 0.75 
3.82 ± 0.45 
p = NS 
Marital status 
   Married  
   Separated 
   Single 
   Widow 
 
3.46 ± 0.57 
2.58 ± 0.83 
3.33 ± 0.43 
3.57 ± 0.70 
p = NS  
 
3.16 ± 0.55 
2.42 ± 0.55 
2.42 ± 0.38 
3.29 ± 0.57 
p = NS 
 
3.19 ± 0.56 
2.47 ± 0.42 
3.23 ± 0.44 
3.29 ± 0.57 
p = NS 
 
3.26 ±0.52 
2.60 ± 0.53 
3.24 ± 0.43 
3.29 ±0.56 
p = NS 
 
3.02 ± 0.56 
2.13 ± 0.12 
3.25 ± 0.39 
2.91 ± 0.75 
p = NS 
 
4.00 ± 0.71 
3.20 ± 1.11 
4.16 ± 0.58 
4.14 ± 0.58 
p = NS 
 
3.75 ± 0.73 
2.78 ± 1.11 
3.90 ± 0.70 
3.88 ± 0.74 
p = NS 
 
3.80 ± 0.66 
3.33 ± 0.83 
4.07 ± 0.53 
3.77 ±1.07 
p = NS 
 
4.00 ± 0.64 
3.87 ± 0.99 
4.19 ± 0.55 
4.19 ±0.88 
p = NS 
Education level 
   Primary 
   Secondary 
   Post-secondary 
   University 
 
3.31 ± 0.53 
3.32 ± 0.65 
3.39 ± 0.64 
3.73 ± 0.31 
p = NS 
 
3.29 ± 0.45 
3.00 ± 0.63 
3.17 ± 0.51 
3.25 ± 0.53 
p = NS 
 
3.07 ± 0.36 
3.13 ± 0.62 
3.03 ± 0.56 
3.55 ± 0.38 
p = .024 
 
3.35 ± 0.40 
3.08 ± 0.61 
3.20 ± 0.54 
3.37 ± 0.35 
p = NS 
 
3.08 ± 0.45 
2.741 ± 0.63 
3.12 ± 0.49 
3.30 ± 0.55 
p = NS 
 
4.18 ± 0.57 
3.81 ± 0.85 
3.92 ± 0.69 
4.33 ± 0.54 
p = NS 
 
3.95 ± 0.70 
3.59 ± 0.65 
3.53 ± 0.92 
4.11 ± 0.62 
p = NS 
 
3.98 ± 0.64 
3.62 ± 0.63 
3.701 ± 0.77 
4.25 ± 0.59 
p = .034 
 
4.05 ± 0.60 
3.85 ± 0.67 
4.03 ± 0.71 
4.47 ± 0.45 
p = NS 
Income level 
   0 to 19,000 
   20 to 39,000 
   40 to 59,000 
   60,000 and more 
 
2.92 ± 0.95 
3.46 ± 0.42 
3.48 ± 0.36 
3.58 ± 0.58 
p = NS 
 
2.94 ± 0.79 
3.24 ± 0.44 
3.27 ± 0.35 
3.13 ± 0.58 
p = NS 
 
2.38 ± 0.75 
3.30 ± 0.42 
3.14 ± 0.47 
3.24 ± 0.49 
p = NS 
 
3.00 ± 0.89 
3.25 ± 0.41 
3.29 ± 0.42 
3.30 ± 0.35 
p = NS 
 
2.77 ± 0.86 
3.06 ± 0.51 
2.95 ± 0.43 
3.19 ± 0.48 
p = NS 
 
4.00 ± 0.88 
4.12 ± 0.61 
3.83 ± 0.86 
4.08 ± 0.58 
p = NS 
 
3.67 ± 0.93 
3.78 ± 0.74 
3.63 ± 0.62 
3.88 ± 0.79 
p = NS 
 
3.70 ± 0.92 
4.03 ± 0.51 
3.70 ± 0.54 
3.83 ± 0.81 
p = NS 
 
3.97 ± 0.80 
4.12 ± 0.59 
3.80 ± 0.66 
4.23 ± 0.59 
p = NS 
Chronic conditions 
   1-2 
   3-4 
   5-6 
   7 or more 
 
3.55 ± 0.35 
3.42 ± 0.61 
3.43 ± 0.38 
3.31 ± 0.78 
p = NS 
 
3.08 ± 0.41 
3.15 ± 0.57 
3.26 ± 0.38 
3.11 ± 0.69 
p = NS 
 
3.14 ± 0.46 
3.19 ± 0.47 
3.15 ± 0.42 
3.16 ± 0.71 
p = NS 
 
3.22 ± 0.48 
3.26 ± 0.42 
3.36 ± 0.39 
3.10 ± 0.66 
p =NS 
 
2.80 ± 0.50 
3.03 ± 0.54 
3.11 ±0.42 
3.04 ± 0.73 
p = NS 
 
4.00 ± 0.19 
4.32 ± 0.63 
3.91 ± 0.60 
3.88 ± 0.94 
p = NS 
 
3.68 ± 0.36 
3.91 ± 0.91 
3.61 ± 0.67 
3.78 ± 0.84 
p = NS 
 
3.52 ± 0.54 
4.00 ± 0.89 
3.84 ± 0.42 
3.85 ± 0.75 
p = NS 
 
3.86 ± 0.38 
4.33 ± 0.75 
3.87 ± 0.64 
4.06 ± 0.63 
p = .04 
Total average 3.40 ± 0.58 3.16 ± 0.54 3.16 ± 0.53 3.22 ± 0.51 3.02 ± 0.57 4.02 ± 0.71 3.75 ± 0.76 3.84 ± 0.69 4.05 ± 0.65 
Note. Dimensions 1 to 5: min 1 max 4; Dimensions 6 to 9: min 1 max 5; NS = non-significant 
Table 3. Association with total healthcare professional consultations
 
 
Variables 
Simple Poisson regression model Multiple Poisson regression model 
IRR (95% CI) p-value IRR (95% CI) p-value 
1. Feeling understood and supported by health care professionals 1.20 (1.67-1.36) .006 1.18 (0.88-1.60) .270 
2. Having sufficient information to manage health 1.04 (0.91-1.18) .597 - - 
3. Actively managing my health 1.15 (1.00-1.31) .047 1.40 (0.95-2.01) .089 
4. Social support for health 1.11 (0.96-1.27) .165 - - 
5. Appraisal of health information 0.90 (0.80-1.01) .084 0.66 (0.45-0.95) .027 
6. Ability to actively engage with health care professionals 0.97 (0.88-1.07) .555 - - 
7. Navigating the Healthcare system 1.03 (0.94-1.13) .481 - - 
8. Ability to find good health information 0.97 (0.88-1.07) .535 - - 
9. Understanding health information 1.07 (0.96-1.19) .210 - - 
Sex F (vs. M) 1.06 (0.92-1.22) .393 - - 
Age 1.01 (1.00-1.02) .070 1.01 (1.00-1.03) .357 
Birthplace outside of Quebec (vs. in Quebec) 1.82 (1.40-2.36) .000 1.23 (0.70-2.15) .476 
Married/Common law spouse 1.09 (0.95-1.26) .214 - - 
Education level  
   Primary (reference category) 
   Secondary 
   Post-secondary 
   University 
 
- 
1.14 (0.83-1.58) 
1.53 (1.11-2.109) 
1.30 (0.91-1.87) 
 
- 
.43 
.01 
.16 
 
- 
0.88 (0.60-1.28) 
1.38 (0.974-1.96) 
1.03 (0.63-1.67) 
 
- 
.50 
.07 
.91 
Income level less than 20,000 0.77 (0.62-0.96) .022 0.81 (0.57-1.15) .237 
Chronic conditions 1.25 (1.22-1.28) < .001 1.11 (1.06-1.16) < .001 
 Note. CI: Confidence interval; Bold coefficients are included in the multivariable model 
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Beauchamp et al.[26] conducted research in order to mea-
sure HL, notably amongst people over 65 years of age. The
general scores obtained for each dimension are similar to
those found in this study. For dimensions 1 to 5, the high-
est score in both studies concerned Feeling understood and
supported by healthcare providers dimension and the lowest
score related to Appraisal of health information dimension.
However, the highest and lowest scores for dimensions 6 to
9 were different between the two studies.
Our results further suggest that more educated people tend to
have higher scores on the Actively managing my health and
the Ability to find good health information dimensions. Edu-
cation level is recognized by many as one of the principal ele-
ments influencing HL, by increasing general knowledge and
self-management capacities.[27] These results also brought
to light that participants with more chronic conditions tend
to score better on the Understand health information well
enough to know what to do dimension. This is in conflict
with the results of many previous studies which reported
that people with a greater number of chronic conditions are
more likely to have a lower HL as well as a lower physical
autonomy.[28] However, people with more chronic conditions
are more often exposed to healthcare professional education,
which could lead them to develop greater abilities in some
HL fields.[29]
The results from the regression models indicated that the
Appraisal of health information dimension is associated with
the total number of consultations with healthcare profession-
als. Specifically, people with a weaker appraisal of health
information tend to consult healthcare professionals more
often. People performing poorly in that domain are subject to
difficulties in understanding and applying health information.
This result is in line with other studies suggesting that peo-
ple with limited comprehension of health information tend
to perform poorly on many spheres such as general health
status, use of preventive healthcare services and chronic dis-
ease management.[27, 30] Previous research also reported an
association between HL and the use of healthcare services,
the services studied were mainly hospitalization, emergency
services use and family physician follow-up. Indeed, people
with a better understanding of health information use fewer
healthcare services, such as emergency services, because
the adequate management of their own health tends to limit
the number of complications they experience due to their
illness.[30, 31]
Additionally, the fact that all participants had a family physi-
cian may have impacted the number of healthcare profession-
als consulted. Having a family physician may increase the
use of preventive and specialized healthcare services such as
medical specialists, because of easier access to referrals.[32]
Finally, the present study showed a positive association be-
tween the number of consultations with healthcare profes-
sionals and the number of chronic diseases. This result is
in line with previous studies maintaining that the number of
health conditions is associated with a higher use of healthcare
services.[8] Also, the accumulation of chronic health condi-
tions puts older adults in a situation of vulnerability regard-
ing their health, increasing their use of healthcare services to
handle the multiple symptoms related to their diseases.[33]
The associations found between specific dimensions of HL
and use of healthcare services have the potential to be benefi-
cial in practice. Healthcare professionals would benefit from
being aware of their patients overall HL. Further sensitization
and training could help them support knowledge acquisition
and comprehension amongst older adults.[34] Nurses are
especially concerned, being often at the core of patient ed-
ucation and disease management interventions. For older
adults, the information that needs to be understood during a
healthcare visit is important and their understanding barri-
ers can lead to a reduced autonomy, amongst others.[25] In
this context, enabling older adults to use, understand and
access health information can be a challenge for healthcare
professionals. HL can be improved through several ways,
including assessment methods, systematic interventions and
structured patient education.[2] HL assessment in clinical
settings could help healthcare professionals identify patients
needing additional support. However, the process may be
difficult, as many established instruments are not adapted
for use in a demanding clinical setting.[35] Also, other au-
thors support that HL screening in clinical settings should
be avoided, as it could cause stigmatization and a deteriora-
tion of the therapeutic relation.[36] Systematic interventions
are an easily integrable option to daily professional practice:
organization of information to facilitate understanding, main-
taining patient interaction throughout the conversation and
communicating in a clear and simple style.[34] Brooks et al.[2]
also point out the importance of trust and relationship build-
ing to attain effective communication. Finally, promoting
partnership-building, collaboration and behaviour change im-
plies improved skills for healthcare professionals.[37] Specif-
ically, nurses that are aware of the HL concept are more
empowered to provide effective patient education.[38]
Finally, older adults that are better able to take care of their
health would be less likely to make emergency department
visits deemed preventable.[9] Older adults visiting the emer-
gency departments are particularly prone to adverse effects
such as hospitalizations, functional decline, complications
related to treatment and procedures and suboptimal follow-
up.[39, 40]
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Limitations
There are some limitations in our study. First, the use of
self-report instruments may have lowered the reliability of
the present results, notably by introducing a memory bias,
especially when reporting the use of healthcare services.
However, the targeted 6-month period may have allowed
participants to remember the information more easily than
a 12-month period. The size of the present sample could
also bring limitations, because it reduces the statistical power
of our statistical analysis. Furthermore, the study focused
on the number of visits without considering their purposes,
which limited the conclusions drawn regarding healthcare
service use. However, the portrait of HL can still be con-
sidered pertinent and comparable to previous results in the
literature.
The characteristics of the present study sample do not allow
for a generalization of the results to the entire study popula-
tion; i.e., the community-dwelling older adults with at least
one chronic condition. However, the results are relevant to
the population of older adults with a higher socioeconomic
status who present multimorbidity issues, which is a group
that has been studied very little.
5. CONCLUSION
This study mainly reported that people with poor Appraisal
of health information tended to report a greater number of
healthcare professional consultations, even if we cannot as-
sess if all of the consultations were accurate. Overall, our
results have the potential to be beneficial in practice and at
the health policies level. Despite the limitations of this study,
it demonstrates that taking account of the HL dimensions
allows an optimization of the patients’ health outcomes. This
research brings forward additional information to understand
the use of different healthcare services and HL amongst older
adults living in a remote area. However, more research needs
to be conducted on the use of all types of healthcare services
in relation to the older adults’ HL. This could help optimize
patients follow up and guide them toward appropriate ser-
vices.
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